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CASI (Compact Airborne Spectrographic Imager, FU Berlin)
radiance at 753 nm, 1.3 x10 km?, horiz. res. 15 m, marine stratocumulus
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Cloud top structure and microphysical profile?

Adiabatic profile model !

« approximately valid for warm boundary layer clouds
(e.g. Finger et al., 1990; Brenguier et al., 2000 ...)

« fixed number of droplets grow according to the adiabatic
value of liquid water condensation with height
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e single channel retrieval ...
— 2D field of optical thickness

« adiabatic profile
— vertical profile of LWC and r_g
(fixed cloud bottom = cloud top structure)

e_casi_19970704_leg08_c2
e_casi_19970707_leg01_c5

? radiative smoothing ?
? radiative sharpening ?

<> flexible iterative method
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approximate Green's function
PSF (t,h)

Richardson-Lucy algorithm
(Richardson 1972, Lucy 1974):
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- approximate Green's function :
PSF (t,h) §
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Richardson-Lucy algorithm _ I
(Richardson 1972, Lucy 1974): O = (Oi ®PSF)®PSF O,

remote sensing — 2D field of T + CTH —
— 3D MC simulation — test radiance field
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approximate Green's function
PSF (t,h)

Richardson-Lucy algorithm
(Richardson 1972, Lucy 1974):
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remote sensing — 2D field of T + CTH —
— 3D MC simulation — test radiance field

selection of best match compared to original observation
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criterion 1:

power spectrum
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De-noising the power spectrum

T T L | T T v
T — — Monte Carlo
10.00 F N e E
: Yo e noise dlfferer_lce 'IN-8N' .
\\\ —— complete noise
N
\\\\‘_5\ N photons
__________________ T T T
1.00 F \ E
C ~ .
< : S ;
E N

0.105- E

0.01 , A ,
1 10 100

#7 Deutsches Zentrum
DLR fur Luft- und Raumfahrt eV.

in der Helmholtz-Gemeinschaft I3RC Workshop, Kiel/ Oslo, 11.10. -14.10.2005



De-noising the power spectrum
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De-noising the power spectrum
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27 stratocumulus cloud structures
approx. 1.3 km x 10 km size, resolution 15 mx 15 mx 10 m

# Deutsches Zentrum
DLR fir Luft- und Raumfahrt eV

in der Helmholtz-Gemeinschaft I3RC Workshop, Kiel/ Oslo, 11.10. -14.10.2005



" ) o . 4, g 2 F / - 4T et
) ot i /'.:;T/ , //‘.':;v’—?%;f

Testbed for investigation of the impact of cloud
Inhomogeneity on remote sensing techniques

« simulation of arbitrary satellite sensor channels
« simulation of standard remote sensing
« comparison of results with testbed values

#7 Deutsches Zentrum
DLR fur Luft- und Raumfahrt eV,

chaft I3RC Workshop, Kiel/ Oslo, 11.10. -14.10.2005



[ A E
> BN Ay ?
7)Y N /‘,:".';'g %

¢ Deutsches Zentrum
DLR fur Luft- und Raumfahrt eV.

der Helmholtz-Gemeinschaft I3RC Workshop, Kiel/ Oslo, 11.10. -14.10.2005



Impact of cloud el .

MYSTIC nadir radiance, 830 nm, SZN=60°, SAZ=315°
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*Results

independent
pixel error:

plane parallel
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Summary

Realistic cloud structures directly derived from

observation
(Zinner, Mayer, Schroder; JGR accepted; 2005)

« Remote sensing technique to retrieve 3D cloud
structures taking into account 3D radiative

transfer effects
« Very high spatial resolution of retrieved cloud
structures (15 m)

Study of the impact of cloud inhomogeneity on cloud
remote sensing
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